2,3,5,4'-tetrahydroxystilbene-2-O-β-D-glucoside protects human umbilical vein endothelial cells against lysophosphatidylcholine-induced apoptosis by upregulating superoxide dismutase and glutathione peroxidase.
2,3,5,4'-Tetrahydroxystilbene-2-O-β-d-glucoside (TSG) has been shown to protect human umbilical vein endothelial cells (HUVECs) from lysophosphatidylcholine (LPC)-induced injury; however, the underlying molecular mechanism remains to be determined. The aim of this study was to investigate the protective mechanism of TSG against LPC-induced injury in HUVECs. We established a stable LPC-induced cell model by treating HUVECs with various concentrations of LPC and found 10.0 µg/mL of LPC to be optimal for inducing HUVECs injury. The effects of TSG on LPC-induced cell injury were assessed by cell counting kit-8, apoptosis assay, transmission electron microscope, and measurement of malondialdehyde (MDA), the antioxidant enzymes superoxide dismutase (SOD), reactive oxygen species (ROS), glutathione peroxidase, and mitochondrial membrane potential. The mRNA and protein levels of caspase-3, Bax, Bcl-2, PARP-1, and cytochrome C were assayed by real-time reverse transcriptase-polymerase chain reaction and immunoblotting, respectively. TSG pretreatment was able to prevent LPC-induced HUVECs injury and restore cell viability in a concentration-dependent manner. LPC treated cells showed typical apoptotic morphological changes including cytoplasmic vacuolation, swollen mitochondria, and characteristic biochemical hallmarks of apoptosis including loss of mitochondrial membrane potential, activation of caspase-3, decrease of Bcl-2, increase of PARP-1, upregulation of Bax, and release of cytochrome C, all of which were apparently inhibited by TSG pretreatment. Treatment of HUVECs with LPC led to decrease of SOD and glutathione peroxidase in addition to rapid increase of MDA and ROS levels. Pretreatment with TSG restored SOD and glutathione peroxidase levels to that of normal levels, and significantly decreased ROS and MDA levels. Our data indicate that TSG inhibits apoptosis of HUVECs mediated by LPC through blocking the mitochondrial apoptotic pathway and suggest that the mechanisms underlying the protective effects of TSG are related to the activation of SOD and glutathione peroxidase, the clearance of intracellular ROS, and reduction of lipid peroxidation.